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BACKGROUND " ' dw., 9. C.

"Thg next 20't6.30'years are expeéted to be a period of transition

frpm major dependence on conventional energy sources such as oil and natural
gas to ; more stable era heavily dependent on nonconventional renewaSTé and
inexhaustible sodrces of energy. The viability df these future alternative
energy sources, however, is contingént, in p§rt, on future materié]s and
minerals availability, technology, and cost. o
.In April 1980, GAO began a self-initiated survey to identify,matéfﬁa]s

imp]icatioﬁs of accé]erated so]ar'pbwer, synthetic fuel, and energy cbﬁserva-
tion‘programs. The scope included minerals; raw and bulk materials; and
processed, fabricated, and‘finishedfproducts and focused on materia]s-avail—
~ability and supply (including recycling), technological capability (including
substitutes), and cost in relation Qp the v}ability of these future alterna-
‘tive energy sources. |

On June 20, 1980, the Chairman of the Senate Committeé oh Energy and
Natural Resources asked GAO to concentrate its initial efforts on identifying
minerals critical to developing future energy technologies, their availability,
and projected demand to the year 2000. The Chairman hoped -that from this
effort, the Committee could "identify whether legislation is needed to
develop new alloys or substitutes; increase domestic, foreign, and Jhdersea
suppfies; develop new technologies; promote recycling; augment stockpi]es, :
etc." He asked that our evaluation be available to the 97th Congress for

use in formulating future energy-related materials po]icy legislation.
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OBJEbTIVES . e . . -

To respond to the Chairman's requesg, we have planned and implemented
a two-phased examiﬁation, Zﬁe first of which will *

--assess the impact of the future alternative energy tecﬁno]ogies on‘

. - . ‘¢
“the supply and availability of -26 nonfuel minerals within the context

-

- .. of four DOE energy technology scenarios,

:-;dentify uncertainties and potentiaT constraints posed by-minerals
supply and availability on implementing a given national energy.
program,

--determine how effective Fe&era] policy and planning efforts ‘have
been and will be ih meeting national énergy-related nonfuel minerals

- needs, and - .

--identify if there is a need fof a rea§onab1y reliable compérativé

nonfuel minerals forecasting capability within the Federal Government
to evaluate the effects of various policy options and provide a
basis for guiding action in both the public and private sectors.
If our examination identifies energy-related nonfuel minerals facing
supply uncertainties or potential availability constraints we plan a
'f0110w—on effort to
--identify the causes of the uncertainties or potential constraints
on a mineral-by-mineral basis, r

--identify previbus studies which have addressed mineral specific
uncertainties or constraints and determine if fhe récomméndations
made are adequate cbnsidering the increased demand generated by the
energy technologies and, if adequate, the status of their imple-
mentation by the responsible Executive agencies, and

--identify and recommend to the Congress alternative options including

legislative actions required to assure the availability of these minerals.



METHODOLOGY - e - D
The methodo]ogy we have employed through an inter-agency agreement Y§S§Q
with DOE's Lawrence Berke{;& Laborato;j/mod1f1es and‘1nter11nks two accepted
computer models to project the demand for 26 ‘selected nonfuel minerals in
5-yearuiﬁterva1é'to thehiear 2000 under four Energy technology scenar%és.

Eirst, the Energy Supply .Planning Model, originally deve]obéd By the
'Bechfef'Group of Companies for NSF, is used to compute the capiia] invest-
ment for materials, equipment, and labor required to construct and operate
74 nominal energy supply facilities and 27 energy transportation facilities
in each of the four energy technology scenarios. To this is added’ the
materials and_engineering cost fequirements for 38 model or nomina]_so]af
systems developed by DOE's nafiona] laboratories and the MITRE Corporagfon
as part of -the Technology Assessment of Solar Ehergy Systems or TASEI .
project. |

The Energy Supply Planning Mode]'s capital investment output can be

linked directly to Commerce's Bureau of Economic Analysis codes which,

in turn, have a direct relationship to Census' Standard Industrial Classi-
fication (SIC) codes. This allows direct use of the Lawrence Berkeley
econometric input-output model to pfoject the impact of the Energy Supply
Planning Model's intermediate output oﬁ other sectors of the qationa]
economy, including the minerals industry sectors. However, éhe Bureau

of EcqﬂgTiE_ﬁggjysis' U.S. national I/0 table shows only sgven minerals
industry sectors in its most disaggregated 496 sector table.

For purposes of expanding the national 1/0 table for analysis of u.S.

mining activities, the Dry Lands Research Institute, under a grant from

Interior's Bureau of Mines, has disaggregated the seven minerals industry



-

sectbrs to show detaiI.ﬁdn 38 minera]s industries. Lawrénce Berkeley
Laboratory, under its interagency agreemént with GAO, further disaggregated
5 of the 38 séctor; to sho;'detail for 19 mineral industries for a total

of 52 sectors. |

To pkoject’the miné;alé demand by the alternative energy techno]&bies,
LBL collapsed the I/0 table to 163 industry sectors ‘bui added
.the 26 Einera]s industries se]ecteq for review. The Energy Suppay Planning
Model cabita] investment output was then deflated to 1972 dollars, aggre-
gated to 5-year intervals, rearranged to fit the I/0 table, and adjusted
based on the Bureau of Economic Aha]ysis' 1972 National Income andfProducts
Accounts (e.gz labor costs were def]ated.to 78 percent to reflect 1972
personal expenditures). The 1/0 model then computes the capital investpént
requfrements for the 26 minerals septdrs and its monetary values ére Coﬁ-
verted to physical units.

In the .interim, we have requested and obtained from Burqu_gf_Mines
commodity specialists U.S. and world production and capacity projections
for each of the 26 minerals. We are also developing data on various supply
indicators such as import dependency, construction lead time, reserves and
-resources, pending technological deQe]opments, etc. to assist.in identifying

and analyzing potential constraints or uncertainties. We intend to provide

the Committee with the results of our initial effort in July of this year.





